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(54) AREA EXTRACTING METHOD 

(57)Abstract: 

PURPOSE: To improve follow-up performance for an 
outline between frames by estimating the moving vector 
of the outline between a last and a current frame and 
obtaining an estimated outline, and determining an 
outline candidate area in the current frame and 
regarding a closed curve passing the place where the 
vector is large in a gradient vector field of a density 
value as an object outline. 

CONSTITUTION: A moving vector estimating process 
part 11 obtains the position of the object outline in the 
current frame as the estimated outline Be by estimating 
the moving vector of a last-frame object outline Bt-1 
between the last and current frames. Then an outline 
candidate area determining process part 12 decides the 
range wherein the object outline is possible present at 
the periphery of the estimated outline Be as an outline 
candidate area A. Then a gradient calculating process 
part 13 finds a gradient vector field G in the outline 
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candidate area A and a curve generating process part 14 
finds the closed curve, passing the part where the value 

of the vector is large in the gradient vector field G, as an object outline Bt so that the object 
outline position is accurately passed. 
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W-S7U-AWTll»©|(ifr^^h;i/*«ifef set 
±E«5£IMlJ©«|l!©H**^tJ*l«*t#S-r4i>r«tt 

©**«*•?*«. Htm&tmm w-u xt&^-t 

h;H£*65^7r^ x> htt-*xet, 
±fB^9x^ x> h;nt>©^ h ;]✓©*£$# 

t s^rrs e t *«f»i-r4*««iffl*ft. 
mm 2 ] ±.mmi*^ h;wt £xst«. 

#A&n«:±E»*«||«©tt*±©»«^s«tfflb, 
ttabfc#«j£©l&*^MPS*£?-Sfc|ftLT, Jt 

«-rs2^D7^w©^fF*[^^^B^ffl^ i» 

y^Vyg^fcfflHTIrJIU *©&!««©*££©», 

SfjRJS i is«©^fr««ftffl^s. 

[»#3t3] ±iB«ftl!J«»««^XST?«, 
W-A©«£<$#S±©7*n v 5 t©M©¥^ 2 Sif^S 
SfflVJT. S7U-A©«l)£(i«©«HK:»J5irr-6ll» 

«**#©*a«ii»T*£i«fc«£T«i»*Bie 30 

«©«#ttfflm 

»7w-A©*ja»»fc#n«fcfiaiiitH*ff^, 871/ 

-A©«3£tft«±©^^&«{CfieoT*fe^fl|««* 

^©/j^rttcS7P-A{c*3^s 

•MB©2f|Sj*ft£U ^OJj&WWzOfrKfatZk 
5ttXy5?*mtff5CifcJ:r>T, *&«««««©:? 

1 IE«©il«#l£ti7j&o 

-A©*^*fea5±©!|#m^fiatCti£oT«rlfl5^ffi««S 
**«fc#aiU ^©'M«^tl;S7k-AI;*(t5 
HMB©6*fl:&iiJ£U -€-©fi*ft©4jEfC©*SlSf 

©^7f^i>h^ h;i/*^#sets#^t-rs^ 
jrjh 1 ia«©«««iai*i6 0 

S71/-A©tllI5«^©^75 ; ^X>h^7 h;W»K# 
LT, S7U-A©*SII»fc»U»aWlttWSffV>, 50 



#M¥8- 3 3 5 2 6 8 

2 

**S/h**K:iMBL, ^-©/h**crttll»)i«ail-r 

«jgiffi«©««aajm 

[0 0 0 1] 

[£tH±©?UJfl#!H H#®a©fcise)©CTx. 

tf»H**©*#«**«ita-r*«««ia3E?j*fcHb, 

[0 0 0 2] 

[fl£*©8*] *#*«atHJ!iaft#ftLT. »H#© 
S. »**©*«*ttfflb«t5tf SflestEfiflSt 
LTlJ£m5i 3&fc©#&S, 

[0 0 0 3] «)W*IIB ; Ex^=&ffl^Sfe©tb 
T, 3tK rx^-f^X : ftWUK^xJVj . "SNAKES : 

Active Contour models" Kass M. , Witikin A., Terzo 
poulos D., Proc.lst ICCV, pp. 259-268, 1987 
3*1*. XM^X (snakes) fclf ttn-SftW***^ 
JUi. Ii*«f©»»«fcJRj|t-r-6J:3t«i|-r*3>hn 

Tabs,, 

[0004] e©»»ii»^5 f ;i'S7W-Anij©»t»)i 
*fc*/Hl/fc%>©fc. OToXItt***. 

s»w f*«{^»it^<*ai*ft:©a»«Diauj 

NIC0GRAPH'92ia3t*, pp. 8-17, 199 
2. *fjS«f»3t^ : 5 - 6 1 9 7 7 r«« 

(b) r#tt^|gqEx;i/ 1 x*;^-«/hft«Mfc <fc 
S*ft$B3i®«fcj XEBiRJj. MJSttx, ^ 
H, Vol. J-75-D-II, No. 1, pp. 111-120, 1992 . MftMff- 
KM : ®M¥ 5 - 1 2 4 3 3*fc* nBfttt©«IJKt* 

etif,©3tKicia*2n&s«(i, W7i^-A©i6i?fi 

*JR*a-&»**ll«S^«J:5fr5 l t)©T»4. HR 
It. e©^fe«MT©#^^feOo 

[0005] mmtfan^Mz, »©n>hu-ji/# 

■f > h >ft«»fet*SfflViTai!eL&fe©T, 

©t>^lf«B»©JEIf*ff5ilr»3R«M«ftff5. 
[0 0 0 6] Jfcfc, m^^f b)im%.*ft5h<DtL 

t. tt-5i7k-AWT©iMB©»*^^h^*itjrr 

££i:KJ;oT. 87I^-A©»«ti:II£ft©52rSs 

*©SattK±D!B6SnTVi*. 
[0 0 0 7] 3tK(c) r^©fc*©I!j^7 h;i4fcffl)£ 
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(3) 

3 

fcWT«-fcWj A*#tf, H«W»fT, *ttftfe fl/ 
t'ya>m Vol.45, No. 10, pp. 1221-1229, 1991 
3:tt(d) ^BS¥4- 1 1 7 0 7 WI«i->X 

:rAj 

cnscxittfcEissnsawtt, m-si^-awk: 

h;P£3£563 &©-?&£,, Zfnyif^y^y!ft\i, if 

ic> ^ny^V5/5=->^Sffl^**fef4. Wi-myu- 10 
AWTft#:©»i£©7Jft£fS^.5®T. KSt(©ifl^i:« 

[0 0 0 8] Xitt(e) rftim^ofc»0«« 

*©«tHi«a&*ifej #±i&#, /JMUJ£«. fHi? 
3>^K, Vol.47, No. 7, pp. 999-1005, 1993, (ClE 

tsnsttitt, fJ-S7i/-Afis5Titft«j^^^ hjp 
fcTO*** hJUSfflu*. £©£»:(e) te,fchtf, 
*9i«l«*-eiJ, M8K?II©i«±, 7k-Am&i:L 

$&»£H&fr3 
[0 0 0 9] 

7w-AMji»©raii j f', n«fi»©t*©ra««i*r3 jo 

[OOlOlftf, 7W-AMji#©faij8tUT, -hIB 

Att(a),(b) ©asfctatTrffl^snTViSftflwi**^ 

;P (VJt)8>*snakes) StfMtt: 

*an*. Mill *IW««»**<«fl:UJt»&icM: 

±-3t, *#tt*©**tt*fl:fcjiBn7€r<&«t5a:*A 
t>±EXlt(b) fc««snTVJ*)J», *©a»toD, ttSB 

[0 0 11] ±EXltt<e) ©tfef58W©J;3&ff:71/- 
irtt, S7i^-Afc*HT»*©*i^*t3&»c«fl:L& 

[0 0 12]-*, ±E£ltt(c),(d) fC^T«&«T 

fflv^nTv^yn^^-y-^?>^atfr-^7k-A© 
»*&ifir.ftw^£©T, »*o«ftK:ttnv». u*>u 



#SS¥8- 3 3 5 2 6 8 

Ofco 

[0013] *k. mnwim<D±!&0^m\z-D^Tm^ 

5. h;Mtfe4fr3**feT?tt. ft*-** KM* 

(d) fc*rtaEflaiT?tt. »£^#h;h 3s£tt»g"< 

• £©7Jffi«, 

[0 0 14] ±B33K(e) ©«*&ffi-?Wu h 

K 5. «ft»©W*ttB*£© 

S&. ^©^S^tci-SX-yv^tB 
*tt-CH:ttB-r*«Mro||||Jt, CTiElftoBWME 

[0 0 15] iEftWIiW^xJP 0>fc>t4>£snakes) * 

lft«8tUT1»6n*. iSE^rM/^^h'Jyi'&l 
•TEaTaOT, &a&©gIE«$!T$>£o SoT 

[0016] E©J:5ft**ic«*Tft3n 

±Ett*©*«ttffl*ft©WHjiSl4»ft 
U 7W-AM©f£||5©^ffl££[n]±U ^«©#EiE 
S*»fcU •MWBttOlEfcafclRLhU 

[0 0 17] 

[5i@&**T^fcse)©^g] *SSBJ(c^5^«ttffi* 
Sett, ±E©WiS&»ft-r-5fe*}C> A*«iH«©M7 

i/-AT©^#j^S5©«iif^^f,tifct^ic, ttr- 

S7U-AMT*MB©»#^ bJl%mi£TZ>Z.t\Z£ 
oT, S7I/-A±Tll3?©«£MT;&S«;£|#2|$£ 

c©ii^^©^ffi©iH^£#^$l^t#ft^^ 

ifeSU r©«i?BM*l^(C*3ViT«affi©^7x^X 

[0 0 18] 11T, ±E»#^7 h;i/S;Jt3£T-2)X8 
Ttt, #A6n&±Ej^**|||1J©IU»±o»«jSt*ift 
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(4) 

5 

[0019] *&, ±.m®$amt®.m&%.?z>xn? 
m.y v-h<Dffim%±.<n-?u y $ tmrmw-n 2 mm 

[0 0 2 0] ±E^9^X>hSW-»-rSXiST?tt, 

*MB©;*Fl3l£fi5£U ^®^[S]CD^B3!C©*Hi£:-r-5i 
5*XyS^kfflftff5JltfcJ:oT. «rlB«l*&««©^ 

*w-**«©ftSfc«**u ^-coe^cD^gaic©^ 

[0 0 2 1] ±Eft*O^J«XiST?tt, 

frw* \z %m l . *<Dfrm& t fcsmwji jit 5 ^ * 

[0 0 2 2] 

*ujeu *©**rt©«^ea*;a*&i 3 

[0 0 2 3] 

©»**n«©*u»*»#^6n/s:t*fc. ta-a^k- 

AM-r*l«©ft*'<^h;PSit^r5ctt«fc^T, H 

©, *s*isi5©^H©H^^^!tJii?B*i#ft-r5Bitgtt 

s&u «ft««i*i««c*i-JTaiant©y55 i -< , x>h^ 
j e©^^x^x>h^^ h;p«(fi©^ 



#BB¥8 - 3 3 5 2 6 8 

(J 

*a***<£»bfci$*, ^©»^©7jir]75«(c^ 

5>< h u y^fcfflfc-ess&sns©-?. $aa^©^iE£ 
®mz?zz.ft)W$iz><, 

[0024] &tf, *mwiz&z,»$.v^mnM\z'3^ 
r. £#©»«, &j»©im »*©jiKR9rr*. 

[0025] bib, *%w<D-mmmtLT0mmm 
f3©*#©««ttta5Erjs©ffla©^*3s-rBnf*-s. 
a, # u & h« 1 s 

IB B * & 7 1/- A t £ \*xn>7 * V U y ? tlfc 

[0 0 2 6] £©<fc5ft^ftMigc$W5ra£fT5fcJe>© 
Mft^ga©«Kttj£©H*&H2 c^r. 

[0 0 2 7] uO0 2l:*UT, lltt&asiltt. *H 
JI«»J©#l#:^ifltt}t'!^S&*?)l3)5iSJISfT5fe©© 
CPU ep&SdSSHSSS) 2 It, B#I, (iSSBS 
4 WlffiS * W«** S «8T « © ©ft «E*#a 2 
2i, H**flsjfcLfc0. #lg*£A7}T£fc©©v<i7 
X. * h^>&i:©A##82 3 i, Mkft&R 

lr>*. rn5©CPU2 1, ft8B!Bt6^S2 2, A73# 

&2 3, ***a2 4mjr©T-^©ssai4, ;u7-f 

[0 0 2 8] WHlCSoT, uOUlit ±1502 

©ia«ffiags©^tUTCPU2 1 iCctonff^n-s 
&7k-Ai;fcUT, Iftyv— Alii 

i- i , S7^AISI, , H7k-At*V»TlEfc« 
8Sftfc2f*WH»B.-i £A7JtU i7l/-AO^ 
sfeWffeSJB. Sffl^t-r*. SfiBlfc. BS-^MP 

$B©ftffi£, ll&-8i7W-AWT©il&7l^-A#**W|* 
MB.-. ©»S^^h;WtSfc«t0ft, ^n$*^t#^ 

B. trSfflaSfrS. jg2C, WIB^ffiffi^gMa 

ai2fc«to. ±iatjai*B. ©«Hfc. 

ii- r^saasff^o ^3tc, ^7x^x>htfjfMaa5 

1 3(CJ;D, ±IMtt£fflK*AIC*fr>T. 
©iEflt*fi[fiS:ftS&©fc, ^^5r^x>h^^ 
GS*©4^a£ffOo ff4fc, tt«*filEffla« 1 4 fc 

x>h^i7 h;^G©^^ hA^>*#S«»**V»iC« 

ffl«SS7U-A©^3R«irtft||JB. £T-5o #e,nfcM 

^»»«5B, tt, awaa* 1 5 fcfrLT, *nj©iaia 

fc*ViTttr7k-A©*f*#I»ll5B,-i tLTfflViS 
[0 0 2 9] ft*. Hi 7k-A(cHtTtt**M^J£ 
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(5) 



- 3 3 5 2 6 8 



7>f y^a— if-f >?-7i^fX (GUI) CioTi 
[0 0 3 0] Sfc, #»9!©£Mfl©**WfcBWil, 

«fc 9 4f£T5£ £#"?#£©-??, #*JS0!I#>5VX;?H 

«oaa©Ri»ic*»f»T, #****©«*■?***»£ 

tfTOreSSfc©"*-*. ft*, rt^HHlJg. ^D^^b7 

(POO,P01,P02,P03), (PlO.PlI, 



®, ^2J£j "Computer Graphics Principles and pra 
ctice 2nd ed. " Foley, vanDam.Feiner, Hughes, ADDIS 
ON-WESLWEY PUBLISHING, 1990 

coo3i] i ?-9j»&mz.-o\,*TKm-rz. 

6U*©IMHt*V»T, *x-^fi£tT©»SCS"b^fc© 
[0032] *-r. rftnj ttt, 8t£*fe 

lOffl3*X^7-f>t^^>MJ4-3(Z)3> 

BBia«tt«»©-t^>h©p.t»ffl©-t^> 
h©po*t*a&ia«T?**. -fe^^ufcft 

Pl2,Pl3), (P20,P21,P22,P2S),... 

.... (p i-io,Pi-xi,Pi-u,pi-u) 



Pl-13 = POO 

T. IM.±©4MbAlttl9U©fM&HlLk©fl«©2 
^©ffiBflraSfc^T*--*-?**. «SH5±©&«£}i, 
imijoj&Spoo *»6©tt»K-et)fcftSTr**. 

[0 0 3 3] #fC. r$ftSB^«®j«5j tt)^TRWr 
A= {A.O.A.!,...} 
A= {Ao.Ai,...} 

A k tttta-rftWWWAi.iOiJ^hT**. 
A= {Ako.Ati,...} 

JfclC, •e©ffi©*IEfcoHTtt, R91©;fc©, «T©=b 
I ©ftg ( 1 , j ) ©H^ffi : I [ i , j ] 

na® i <nm$zmmmi$mmfoWA k , ©m** : i 

[A kl ] 

E-r*. 

[0 0 3 4] jfcfc, **©»«IC3V»TRWr*. ft 

-r. s i ©»#^? h;wss«ia« 1 1 fctJUTRirr 

So 

[0 0 3 5] «7 1/-Al:«^«»|(WI»(!>ttl«, 
ffi-£7U-AMT©l»7W-A#*«MI#B.-i ©» 

a&ff^o iMMnre©**^* 

HWtft©*ftfti$l-kStf ^©.kSfcl&S^ 



[0 0 3 6] Y-MK&man l ©*# 

fuv^vf-yif^^x. jttt-rstui© 

HAli fcynyi'i:, ®2©1I^I 2 tf©^Dy^ 

^ 3 (c^-r ± ^ [c, m©Hffeii *H^©as*s* 

"f 3! 3 ©!Hfc 1 3 m3 0H«tC«fc-5S*-O^ 

[0 0 3 7] Tftt^. H3fc*^T. W^ysfmM 
^trm l , fg 2 ©B& 1 1, 1 2 t, ^l ©B#s 1 1 ©» 

**®«&»^iiT^Tm3©B«i3 t. maim 
i, ©»**©n««taafiKii3nfcir>^L'-h 

fc, HI 2 ©US; 1 2 Cx>7 P k-ht^UTE«$n 
-r-5^2©H^I 2 ±©T^^>^&g&ttlAi:-r-5o 

*tzWi%^>7 b)mwfi&mffi3 2«, ^>^i^-h©ft 

4? mt* Vy?>jr*Htitt9tf3 I y^>1®M 
[0 0 3 8] ^niCioT, ^*^n-yirv-y?>^T 
©T&5. 

[0 0 3 9] J*ct»*^5r hJl'tt£#ti.©82©JUMf 

iz-o^rmmr^ una. ha^mr*©**^? 

50 ©^n-y^T-y^>^T«, H»±©«|*^^ hJH4* 
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(6) 

9 

[0 0 4 0] Tfcfc-fe, 04C*^T, «J§^^h;i/S 

<t o t? zM&ynz-stsm i, ^2 ©b& 1 1 , 1 2 20 
^©Ptfi«a«, EH*s«TJiiLT, 

2 x 2©Hlfc©¥^£la±©E©ii*<fcLTVK;r<t 

&#Ji©lH*tt, ^D7?Y 7 f>?fflM4 3, 4 
4, 4 5, • • •, 4 6(C±D. ft±S©H«*^, 1 

[0041] r©04©«ggn 1 a&er/nySMjxh 
£/£$aagB4 7*±rw»fld»a«4 8, 49, • • ■ # 

S*LTVi*. ^ny^Uxh4jjMM*4 714, A* 
£K«-r£o *&, ¥iM:ffl««4 8, 4 9, 
[0 0 4 2] #cfc»*^* h ;Wf ££&©?!? 3 ©JM£#| 

H5*#j»i,ft!9t5Bjgrr*. unit, mumh* 

IB±©&Si4>-3j&Tlfrtr^ h;Mtj££f?5£S!LJi*rt* 

[0 0 4 3] COH6K*l»T, k&**tt8 

ttll, K20mi,,l l t, #&£tttH$!iag|!5 2 

*» 6 ©^ >7 W- h U X h 'JXh 

IWl5i(i, 4^$nfc^n.7i7'JXh©«i$^ 

[0 0 4 4] Jfcfc, 0 611 id&S^ r-;Mt5£#S; 

©^ffMSffi^-g-^-BrT^-SS!)^^^ h ^ 

«©»£"<* h-»Mt3fe«at»*tta:±BlBl~JR3 0 
3a©fe«©m^t>it^Sr^^Sfc©T&-5„ ±|B 

n~i3©g«a, ■£n-eniM««©»£'^ mw§ 50 



#M¥8-3 352 68 

10 

J£ffl»«fl±fcot,>Tgfc*3»*£*tf5t>©T»4. 
[0 0 4 5] C©H6(rfeViT, Hffftffi9flS6 1, 6 
2tt±CH4«!>Mft»aff4 1. 4 2(CffiSt-5fc© 
W7l/-AItIi-. tW7P-A*&$BB.-i 

fc±t)H»B,-i ±©#nb&£«jruu ^©#®^©ij 

[0 0 4 6] ±CH4t#fcttWbfc»#^^h;Mt3e 
S3££fr5fc©fr, »7>-AI*It-i , I7k-A 

■Ait , ^Lxmyu-AmmBi-i *>6#6n*tt 

7W-ATX^«ilI.,-iOP»)iB#«#s J jEf«. 
7i?V7f>^S!lM4 3, 44. 45, • • 46 

>^Sff3. £©£€, &Pg®©7*n-y^T-y^>i!'© 
S8ffffl*S*, VXi'li»I. 1 -,&ffl^T±tB0 3i: 
*tKMlx&»€r^^ h;Wt£7?&©m 1 ©J1#:01J©& 

ff£.J:«flltlMrefr5. *fc, #Mlllfc*v»T. ¥ 

*&ft$lS$4 8, 4 9, • • -ICiD, ±ES4i:*iC 

[0047] »#^i?h;wtftfc±oT, *sn&w» 

a-jrjr?7^y?XM9££V. 82JKJ "Computer 
Graphics Principles and practice 2nd ed." Foley, v 
anDam, Fe i ne r , Hughe s , ADD I SON-WESLSEY PUBLISHING, 19 
90(C|B«©Catmull-Rom spline^at&S. 

[0 0 4 8] #jy*Wi, ±E»i*^ HWtJ&Erife© 
1 ~H 3 ©Mfr^T^bfc 3 r>©ft*©ifi*^fc*4 

[0049] ^tc, «fffirtt««ft^ffiaffi i 2©a# 

[0 0 5 0] «j£^IBBe ©«Hfc. *f**lt»*t*ft 

®aftff5. -€-©fca&t:««ift»Be ©*©*»fc*rr 
5fni*i«o, ^©-rnsicffisfs^igccA^s 
ft^©5„ 

[0 0 5 1] 07 li**JgCT»C*tt5«&»«»««ft€ 

«!ia©rcse)©#lfi£©-«ajS:*Ty r n.y^ig-ra5-5„ c© 
0 7 ft#fi!L^:*te.*^a©«[M&U£HJ-r5o 

[0052] in;, i¥«f^ata5aasB7 2«, mm 

«Be ±*6. «l«tJWI«T«||ifflSI©M 



—762— 



( 

11 

AMtftiJRB.M ±©, i?«[CM^-r5^^ftWT 
^3ic> rn«IMI«H*7 3fcJ:D*IWI*a:» 
*^M-CK^INiirSffH, 1*ti»&JM8fc3 0 141;, 

[0053] &fcB8tt» ±®Lrc&5te®mmsm® 
tkifcmw. o-m % mmt z ft * © 7 n - ? * - h t $ 

Be , ±iBft(7 1x-A^^!fe^|?5B ,-i ±ffl«r«£ 
ci , Be ±©ft«&c. k , ft«j£*KSA*iU 

««#<Mbftlll-c»DS-r'b©Tr**. r©«toigb 

tt. W4FORW8 lfc«fcD» #«&ft©KiU 
[0 0 5 4] HT- FORJI/-78 1 f*JT© k#J6©!ft 
[0 0 5 5] jfrT, Xf-^S8 2Tlt «£$S*I3BB. 

,-i±0ft®b£ck c t M ©Jt£lt3l3±©*ffl££ 

fbk ^©X^yXS 8 3fcT, 2^D 7 

*#5jE«fc^& 2 *«*¥*%©¥:** (root mean 
square error) NRMSE SfrJfU *rtl*~7u y ^©A^ 
3 O/Dy^-tM-X) BSTlbfcMfnixtl, 
FOR^-y8 4fC«(ff-r5. NRMSE ©ffS^ffitt^ 

3 

[0 0 5 6] FORJP-/8 4IJ. )V—79tm&& i , 

j (t-D^T, *n^n«*©H*tMyC w^-y+M- 

X) I SOlHllSWSiOjgLffiS^fT^fcWTSO. r© 
FOR^-y8 4fiffl7f'7 , /S8 5, S86, S8 7 
SC<kD> ®#^©€-H^{4fi(i, j) tCO^T, ^©iSrfr 
ca k c.kti'sOKIt^xiO/ha^Sff, ^©H^fi 

[0057] ^tciggti. ^SHnrmse ©ffff^&^-r 

7D-f + -hT*5. r©ff#ttfflfSXn-y^bk . 
bek£fflV>TfT5„ ^©09(C*3l^T, 4 

lii, )l—~7fgm$tfk i , j iCO^T, ±i2XD-y^it 
-fXBSWHI^WjgDjIUMffl^fT^fcWTa&^o C© 
FORW9 1ftm MXfyyS9 2(CctD7 
D'^be rt©#H*ttbe[i.j]fc*tU «£«H5Be 
©ftW^ffiW^MSfTK Xf^S9 
3 K <fc rj H^tt b e [ i , j ] £ rtttH *«<Z)££f gda t a [ ] 
fc»»U S9 4fc«fcDH*«be[i,J]*^miH*ttO 
£l£bgdata[ ] fcS#TS« 

[0 0 5 8] *tC, FOR;i/-X9 1©«SDjILM31^ 



7) #M¥8-335268 
12 

data[ ] (DlMS:f giU ^fijl!*©*^bgdata 
[ ]©fi<£>tt£b g tf<5. *l:^Dy^be , r/O-y 
£ b © 2 ^^¥*%©¥*ffi (root mean square erro 
r) RMSES, *OSCC«tt)trJIT5. 

[0 0 5 9] 

[ftl] 

W ^iC, Xri/^S9 6tJ;0, RMSE£fi4>©^©;*;£3 
T#JofcfiSNRMSE 
[0 0 6 0] NRMSE = RMSE/ I fg-bg I 

±Em©^5x^X>htfJMaa«l 3©#U*: 

[0061] d©^75r^x>Mrjifrtt, numnm 

^AtC&t^T, »*4Mttt©iE«fcffi«£aJ3&aK:, 
[0 0 6 2] Hi (Hi. *3at0J©£ r 75Vx>hirJ|t 

©Ma^n-y^iaT*^. *ffl3tt£n r ©*JHT?fT*>n 
» s. tttfcfttttt&gffi 1 o iic*v»t, 

^Be ±-c. ±BH5i#KRi!IIL&l&£^h;Wi£ 
*tS©»3©*#«©S9B©4MRjSafflfflaftff3. ft 

*fr*«k5fc, tt*M^«ttA**«*A k t»« 

*3IC, XyS?WWtJlEtt3a«10 3IC*V»T. 
^jrtti^ytliSKl, *©#*£& it, x-y 

0 [0 0 6 3] H0Iyj?«fll*SOfl#«l:5HTRfl 

[0 0 6 4] jfc-T, XyS^fcHCSrttOJBlOJMMItb 
Ttt, B*±©*flEajK (^I>h) ««©«tf 
*#ifcfcisHT. jB«±©»6«>**i^fc^* 

^^©*S^Efc«fflLTL£oT^fc&©£, 01 

[0065] -r^ti^v c©Hiit*viT, m$m& 
izmv, ifyv s ^x>h»mmmi 1 n:T^f^ 
x>r-$fi-»-r^o *iRrtftmjaa«i 1 1 3-c^^^^ 

am±©^i'h;pfc«toTaiRs*, 

1 1 4fcj:owjrr«. wjganT#6n?taiRflEfcffi 

oT> 3S^iSSffiagKl 1 2#t^55^x>r-3i?gi£g 

[0 0 6 6] ^CtC. XyS^(klB3fifflc©»2©JMW!l!:'3 

1 ^TRWT*. 



(8) 
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[0 0 6 7] C©Xyy*ffl;^©»2©*fMiri, H 
&_k©*&43S2 (l'7f^I>h) 6*»SttJ|C3EFftfc 

ft, 01 2fc^fJ;5(c > rt«tW«ia«Bl2lt^5 
5^x>hfH?M«l 2 2ifcJ:D, if©7jftfflj»« 

ens, «iffl-r-<€««sfw±ffl^^ h)it. &mmo 

©*JS^6S£&fflL&V>;ii:£^lT£&ffiT&-S. 
[0 0 6 8] KTK, ^77^ 

x > h m-h \z * » z *mmm<D®m-c $> ztzzvm® 
4MW«aftRwr*. anil *«»«ffla©7n- 

^-hT&s. CO013l:^T, ^WFOR 

*$DjgL$2LS&, SfeFORWl 3 l|*|©FORJI/ 

oT&U, ^«M««A^©^ia*A„, t^HT, « 59 

[0 0 6 9] ±fHFOR;P-^l 3 2rtT(i, X^yT" 
Sl33l;^t, »D£3tt*£ci . c k+ i fcis 
K*©«|^c k c l + iiE-n^ni:H9fS&gAo, £©Sg«d 
k tof-^S 13 3, S 1 3 5Tfi, * 

©ffi«d k *»*t>/.hS^fcffl£d.i. iU ^©i:£© 
kSmiLTlf^. FORJl^-^l 3 2 ©8!lJI;&ijj&T L 
Xf'^S 1 3 6TA„«A. ICft-grT&o 

[0070] #t~, fttt^sttfrett-^oiMMHt 

[0 0 7 1] HI 4tt*^««9©Xyy*lfHl!F*S#« 

mmmtvx. m^m±<Dm&^ bjpv^t, mm 

[0 0 7 2] £©01 4tC:fe^T, Hfcl$5FORJV- 
7°1 4 ITS, Mffigffl^fitt©lSSftLi ©@&#© 
jUDjgLffla&ffoTl^,, cfflFOR;V-7'14 1fi 
T, Xxy^S 1 4 2TB, ^D<y^be fi©«-^«« 

£fr^, »ILT, Xfy7"S 1 4 3 fC J; 9 ±IBA k , £ 
F3«IB*tt©*-&fgdata[ ] fcS^U S144icJ:D 
±8BA k i£rt*m**©*£bgdata[ ] KSMM"*. 

[0 0 7 3]#fC, FORf-7"l 4 1 ©KS0 jlUffiS 
atHTtfc*. Xfi/^S 1 4 5fc«tD^fi|jS*©* 
#fgdata[ ] ©lt>MfgtU &Mm*<B9k&bg 
data[ ] ©fiiiVltSbgfr-S. 

[0 0 7 4] CCT, B$!£fW±©m&^ Hl/v 
• ill fcffll/fclr^TVx^hO^faS-SASfcfc© 



&SPP8-3 3 5 2 6 8 

*fc©#faS#A5&»©1iHrcfc.6. v ck «, &/Jn« 
«A k (C43V>T, £B3?£#££HIBBe ©fttttfl-M© 

h*k:2*u *n*hKMi&f g, bgs*», ^e© 

fi^©S^? H^tTtftoErWUctsn* (Xxv^S 
i4 6#i) . sfcfi. 2o©fi^£WSW(csa:^ffi 

iC©&Lfc©tS, h;U£$©, ^n(C¥?T&7j|S] 

[0 0 7 5] &lc, H15C i:iB01 1, 0 1 2 
(ClKW VTcX yfcffWifefflfB 1 . if 2 ©JWfc0l©ft* 

sa*£fcttTff5«ia©:/n«/£H§js-r. »*^t> 

x> hfW©#*£KTfcRijrr*. 
[0 0 7 6] £©H15t6^T. i^x-fX>h£;fc 

fesA*®n, ^t±j-r^^««^w±©^^ Y)v, mm 

[0 0 7 7] Hie. 5 lfCT, few 

T. ttft£MXtafl>l 5 3)8**55^ X^MMESffli 
[0 0 7 8] £U©H1 0-01 5£#fcK91l,&,k'5 

msiisofgi, m2(D^m (hi i. 01 2#fig> (c 

cne> 2^©aW*ffi*-&t>-tirTffl^-5t)©TafeSo f 
ftfeS, *SSWtt. «WMHi**fc*V»T«*«©y5 

A©Ji5£l*»fc*fU ±IB0 5i:#fClSSHJiLfcl!j£^ 

h ;Mt5£# & ©g 3 o&fcmowfo \z <fc 5 ftnu&tttti § 
ffvi, a7k-A©«ise<i*i5±©»a^tt«fcat3Ti» 

IB«W««ES/jNM«fc^*|f5. C©0 5OS«©!|#m 

^ftmtt, ^s5©Bft^t, tt«fi©«fl:^saai-r* 

fcWTfeS. _hE01 1. HI 2t*(CiSB^Lfc 

x y -^msiBrtt, x-7 5?©4ib*iri tea^b^isifc 

SES-r-5fe©TS-5„ TfcfcS, ±120 5 !C7K-rft*T 
*tHSn«»«jSCtt, ±IB01 1,01 2©fe«©x-y 

yffl»«©*fl;r*jia-e»*. i^T, ^SR^^^tc^ 
«»»rntf, ***criKH»©tt*&-£fc-rsc: 

t*Sffl3l55. /h«*2Ttt(i«©»asn^«c:tfcJ; 
oT, IE«^:±fH01 1, 01 2©X-y v^ffl^iBjfgic 
»***l*B£W1.©3FKS:5 r 75 i ^X>h«»sai 

[0079] ^tc, ±eh i v®m>£t&Mmm 1 4 ©^ 
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[0080] z<Dmm±m®m\z&^Ti$, mm^mrn 
mmmfcrn.* 3 ^x^y^ ymmrmttiTz. -£©£© 

[0 0 8 1] 01 6«#3£it0J©ftil£$fflffiS!;/ny 
[0 0 8 2] -T&fctS, 01 6fC:fc^T, milt, #IS 

5 trnzmMLtcm^^ h;wffe5&©j&3©jy«saj 

ffiUgBi 6 2tJ:D, ±«MMtft«*tf*J:5t, 

ftm^mte, ±®Lft>f77 : jx>mn9im\zmz 

1 6 3ic<fco> #/h«*2rtfcaajs*i^auif*. 
aasft&aiijsn. /MKmommottoQizM&sif 

3tl5. »4fc, pit. p l2 mill 6 4fc«fc0. 
^-T 5 d: 5 * x 75 -f > n > h d > h cdSS 

#-f>hft*s&, #*#J*££5Bt 
[0 0 8 3] ±BX7'y-i>a>ba-J] / t^ 

[0 0 8 4] £©017«, tt*£tf;5fi££*3M-*fc 
»©7n«/0R|4SU H©ft«»fife£j3jtt. ^xh;u 

-£-ftlCj;oT, 01 7lZK-t£oizm&±<D%lfcn<$><D 

*#ofic«*#A*^a*«A«ttfc«fcoT, H&© 
[0085] ufflgii 7 Ks-ruMtejaafistt, 2^ 

©fiS^&^x h;i4§±, WAtfiBifcofi^ft^-rR, 
h ;v«±s saar ^ EMg££j&-r § 

SStit^-f h;vt^^7 HH^? h;l„i© 

5 J: 5 fc * ftH&Jglg t SWTS & 

©T&So 

[0 0 8 6] H17l:*HT, ^h;Mgte, ^ffiW^. 
tfA*lII&*©£T©^i~:i3ttS&j& (ij) 7?©^? 
WH§^* h)lV (I, J) ftffliijSjfttHfBl 7 2Rtfp 
11. Pi 2 $StgBl 7 4Scffl^sn^.o tt»A**17 1 



(9) #SB¥8- 3 3 5 2 6 8 

£X*©A#¥§t£«*.Ti3 9» tt»T«»tt«S#&H 

***»a««o«*jjx©tt»tL-TA*an«i, mm, 

hJH§ftHft, ^ h;t,©A#S*iRff^(DS2flK 

±T$)§fi:s&aa^pi:LTatHL, cneaa^p 

©feBx-iS'&fg^tgEl 7 3 [CfflA-r-S. ± 
ta&aiij&pii, ftirTS^fC. $l»Ti;T©§Mgg 
«#)9r£©g;*<fc9'Ms£<, *it3, ^?h;H§^h 
10 ^©**S*«0f3t©*#*«tDt>**lr^T©ASCT?* 

5. wf^wai 7 3H ^MT^iifc, ±Eaaja 
p s«i»T©jiff*iR»c»ofc)BJ!t-pa6'?ift^T#5n 

fejiii^SrS^^Poo. pio, P20, — , pi.tLTp 
11. P.2«S«1 7 4tffl*-rs. Pti, p 12 «ft$l 

7 4«. ±aBff««tmtisxrxfl«ftj6issfT5« 

SFttMH-JHSTtt. ±EX«Mlp 10, p 
(!♦!)• i. JtK^ Ml4§^ hjpv (i, j) icgc? 

i>t, sqijSpio. Pi 3 ±o**jStpii, p.jsam 

[0 0 8 7] HI 7fc«fctt«. «l»A*Wl 7 1KT* 

^atrai 7 2ft«wjs^tt«i 7 3t, i^-rsftii 

Pie, ±IBfl8fTSrX±E^^ h^«^i7 h;nc 

x^Taasn*. ssic, p», p. 2 ««i7 4 

icx, iifBgipj&poo, pio, -t±ia^^h;Hg^i7 
h;KC»^T, ±IB«ip^P,o, p i8 fST±f2«« 

[0 0 8 8] «Tt, |B|«£Alz«(t.S«jtdiM<DmK 

T*^t^5®. aiia^atasiiasisi^-r-So 01 8 
ti, aii^atbMs©7a-^^-hT*So 

[0 0 8 9] £©018 (C^^T. 1*13)5 FOR;l/- 
^1 8 lTtt*l»«*|/hiB«HSK©ia»^CD|»iJigbffl 
aft, StFOR^-yi 8 lfi©FORWl 8 2 
Ttt^k©^««r/jN«^A k (C*HST5tftSI5^*/jNfB 

momm&Lt ©0»»©*ojgu«ia*ffoT*!3, 

t 4 , ©#H*figA kl ©^75 :; ^X>h^G[Aki]$ 

^n*s^At^5ia*fiji&aMp k oi:T-5. 

[0 0 9 0] tUt>t>. ±l2FOR;i/-7 p l 8 2 ftT 
(i. XT--y7°S 1 8 3 fCfc^T, ±IB^^x^X>h^ 
SG[A k ,]©*gMffiftgtL, *®Xf7^S184 

*tfWJU Yes©a:^©^X^-y^S 1 8 5 \ZMAj 
T. ^@OgSg.„ tU £fflt*©H^&gA k , & 
±!5a^p k otLT^-5. 

50 [0091] z\<B&ots.®m$Lmtimt. ±»l&0i 
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So 1-&fc>*>*3SE©£y6W4, 

T, S7l^-AO«feHIWc#U ±eH5fcftfcBMH 

u&&*©*M*j&«tHSfTK ;§i7u-A©jijaiMB± 

J8***^tC5ft»ir*ft**, ±IS017©&«fc 

±fB0 5 ©8tt©ttfUUtttiii£ tfSBOJBft 
ja&ttttlT**)©^**. — ±BH 1 7 ©Sffi©* 

5. L£#oT> ftgbS JT£ letters 3 > 

[0 0 9 2] ^±ratfci5^*SISgW)©««ttffl^ 
[0 0 9 3] H®B19tt, &£MHttiC#lx**dtfl 

**fflbfciie**wwft-rsfc*ci«ifrft;bTBi*bfc 
<&©•?&£. 

[0 0 9 4] 019© (a) ~ (d) (4, »«&©*&£ 
Lfc4 7k-A»S. £Sfc«£©*IIIS£»iH{::LT0 50 
*Lfcfc©Ta65o 09© (e) ~ (h) fit, 

tt-»Hyl>B«-C*«. iOWTTfi, «$*&©$[#: 
ob j LTV>3„ 

[0 0 9 5] ufflil 9© (a) ~ (d) fcjS3n««fc 
o\Z, %%Mo b j ©l»«tt-€-n£t^©«»:©«#:tSS 

•5&tt*©i«, #*©«*^t)*S'b'3||iB-p*-3T 

smmzmm-rz z. tzmm-Tztmrsbz, 

[0 0 9 6] 

M-a7P-AMT«f«©«i^^^hJl,S* 
StSCtaoT, ^7]/-A±T^HS©«l^ft«T 
$>3«£*IIB£;fc©, ^©*5£ttH5©«H©H^&^tJ 



#^¥8 -3 3 5 2 6 8 

>S^7 h;H§<f©^7 h;v©^s«t**ni:2i5S 

[0 0 9 7] -Ttt*3-S*5!W»4. M7U'-ATf©^** 

H«©«ii#«»4A.6n&t€rfc. iW-3i7k-AWTi* 

»©»l€r^7 hJl/&*5Tf S^ilCioT* I7k-A 

±T*isi5©}t^fis, -rat>-fe#ia»»s*». 

»©«H©H**^t?(ftW*«#ft1--&?rtBtt©*5« 
*. Tfcfe5IMl^«**»7V-A±Tifc*U fit 

mmmmmz^rm&moiryy : 4xyb^ vsvm 
-e©^^x^x>h^^ i-jv**©^? V)v<d 

S<fMftLfci9*, *©»€r©£ft#5&*fc*fl;Lfc* 

-^CfciiftT^S. Sfc, #7l^-A©H^4^7^ h 

•Jv^fc totems nso-c, ®a^©«IE&«ltc 

[0 0 9 8] *^93i4> IMMta>tt«t* MWft 

fe«afc3»*Wa: 3 o©»£^ hJHE&ttffi©C»6' 

[0 0 9 9] *fc*38WJ4. S7U-A±-r*ftH5«*« 
^ i©F^©¥^ 2 SMS&MMb&&1HM&£0£-?£ 

■r*ift»«M**©*asii«u, &BEt±fc«*#* 

[0 10 0] ffcfcS, *8H£ft«mfttfB£2fc£J: 

»H«^6©»««j««am«iass«fc*viT, 

a£*fttB©7U-A|III©jgatt«6, #EiE©*S*, 
«M*©IE«:£©|SIHStfifeU ig««ffl&£©[S]±£^ 

ra©flMtttR9i] 

[si] *«w©*«jflm^jt*«afflan5satw©«i 
[02] *^©^jg^^^^fcj6© H ^aig ffl 

[03] @ 1 ©lt^^7 hJHtiJUlo^ 1 ©MW 
^*-r7n<y70T*S„ 

[04] Hi©»£^h;v«£8fflffi©82©ft#fl[ 

ftjR"r7*nyirBnr**. 

[05] Hi©n«^hn««ttaa©«3©juicfl 

^7Kt7n-7^0Tab^. 
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[0 6] mi<Dmz<? hJimmmmmom^o^m 
[Ei 7 ] 01 m%m&m®&m®mm0mm**T 
[a s ] 07 (Dmmmmmm^Mmmo-m^mm-r^ 

fztboyu-^-hmbZ. 
[0 9] 0 8 4>©NRMSE <Dstnj3m<D-MZ7R?yu- 

[011] 01 0©x?3?i|ftflifflS«fflS§l ©*#*»* 

[012] 01 O©Xy5?|ftfflffl31«©SS2©a#0!|* 
^-r^n-y/7 0Ta5So 

[013] PyTjxyhmmz&i-fzmi&ttiimmtD 

[014] Xy5;tt{m»«4»5ffll!SRlB-rSfc*© 
[015] Xy ^#Wffiffl©0 11. 012 ic^rift 
[016] Hl©l8l«4l««»«©-«**r^Dyir 



#SB¥8 - 3 3 5 2 6 8 
[01 7] |8l«4^««iJBSn««)80*##!S7i? 

[01 8] aa^ffiasttwra&j&o^n-^^-h 
[019] *^w©&*sii?iii-5;fc«>©Brc*.5. 

[^©«SJ9f] 

l i MWDSira* 

1 2 Mt§gffifittft£gHffi 

13 #7<T4x>bitwfmm 

14 ft*£A*L9* 

21 cpu w&s&ffiiig*) 

22 ft.®mmwt 

2 3 xa^a 
24 aj^^a 

2 5 /U7i'> 

3 1 Vy^^iSJM&W* 

3 2 hJMfWJPi« 

4 1. 4 2. 6 1. 6 2. 6 3 PtEfc^agB 
4 3-4 6 ^□->^V-y?>^®Sge 

4 8. 4 9 ¥tit«3iSS 

5 1 MWiJfefflS* 

52 



[01] 



[03] 



ill, 

I ijPfiWM> ^i2 
J: ^ 
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#W¥8-3 3 5 2 6 8 



START 



..tork=P.to.K-1.. 



s ek =c ek <h Cek+1 ©B e ±^ m 
s k =c k t c k+1 <D Bt- 1 ± Fb) j5 



S=NRMSE£>lt» 
x=S/BS 




input : m#mm^ output : m&&m&m> 

B t _,1#atjSco.c 1f — Ck-i 

C K = c 0 , c eK = c e0 <t 3" * 
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#H!¥8-3 3 5 2 6 8 
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(15) 



#SB¥8-3 3 5 2 6 8 



[017] His] 




(g) (h) 



